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Time
8.30 am — 8.55 am

Subject

Registration (in the Foyer of CELS Building)

" #

Speaker

9.00 am — 9.05 am

Welcome by SRFME Research Director, Dr John Keesing

OPENING PLENARY

9.05 am — 9.40 am

Researching the Recherche : linking baseline surveys to
management outcomes and community expectations

Since November 2001, a large FRDC funded project to characterize fish habitat in the
Recherche Archipelago has been working out of Esperance WA. The project is a joint
Esperance community (through the Recherche Advisory Group - RAG), research
scientist and resource management project.

The project had 3 mgjor objectives.

To identify, classify and map the distribution of, different benthic habitats in the
Recherche Archipelago and link their distributions to bottom type and exposure
to swells and currents.

To provide detalled ecological informetion to ensure the responsible
management of aquaculture fisheries in the region.

To increase community awareness of fish habitats through community
involverment in the development of baseline studies and ongoing monitoring

prograis.

The major products have been

An extensive habitat map of the Western Recherche Archipelago at both broad
and functional habitat classifications and less detailed habitat maps of duke of
Orleans Bay and Cape Arid to Middle Island.

An oceanographic model of the influence of ocean swells on the Westem
Recherche Archipelago. This model includes an assessment of swell driven shear
at the benthos.

A broad scale fisheries-independent non-destructive survey of the demersal fish
of the Recherche from Esperance Bay to Cape Arid.

A broad scale (within the Western Archipelago) survey of the infauna found in a
range of soft bottom habitats (as defined from the mapping exercise) including
coarse sands, rhodoliths and sparsely vegetated sands.

Fine scale diversity sunveys of reef communities on islands in the archipelago
from Hgure of Eight to Mddle Island. These surveys included assessments of
mecroalgae, sessile invertebrates and reef fish with depth and exposure to ocean
swells.

Dr Gary Kendrick
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This project has also been a major success for the Esperance community and should
be used as a model for similar studies acrass the State. The commitment of RAG has
ledto the researchers efficiently transfering scientific information to the general public
of Esperance and the South Coast of Western Australia and has kept the research
focussed on management outcomes. Cur products also have immediate management
application and are presently being used in the continuing debate on Bluefin Tuna
ocean farming at the Remark Group.

9.40 am —10.10 am

Overview of SRFME — 3 years in

The Strategic Research Fund for the Marine Environment (SRFME) is a A$20 million
unincorporated joint venture between the Western Australian State Government and
CSIRO which is leading to much greater knowledge and better understanding of the
marine environment on the westem and southem coasts of Western Australia.
SRFME was established in 2001 to enhance marine science capability and capacity
in Westem Australia and to facilitate strong collaboration among marine researchers
from government, universities and the private sector.

The purpose of SRAME is to invest in strategic research on the WA marine
environment in a way which enhances capability and capacity for marine science,
encourages collaboration amongst the WA research community and delivers strategic
research outcomes which will have long term benefits to the state. A most important
characteristic of SRFME is that it was established to invest in and carry out "strategic"
rather than "applied" or "tactical" research. A strategic approach allows us to gain a
broad understanding of the WA marine ecosystem and in particular how it functions
and varies over time. Strategic science leads to better natural resource management
outcomes by up to date original research results delivered by a critical mass of highly
expert scientists working on priorities developed within a framework well aligned to
the policy objectives of the State Government. SRFME is managed by a Joint Venture
Management Committee (JVMC) made up of the joint venture partners. The JVMC
has senior representatives of the CSIRO and the principal agencies involved in
marine resource development and conservation: Department of Hsheries,
Department of Conservation and Land Management, Department of Environmert,
Department of Industry and Resources, and the Department of the Premier and
Cabinet (Office of Science and Innovation).CSIRO have assembled a team of 25
scientists and technicians in Western Australia to carry out research in SRFMVE. The
research expertise has been planned in order to contribute to research outcomes in
areas identified by Westem Australian research and management agencies. The
expertise has been assembled in areas which complement and strengthen, rather
than duplicate existing research capacity in Western Australia. SRFME's Core
scientific research programs are carried out by the CSIRO in collaboration with
University and State Govemment agency scientists. This research is focused into
three large projects :

Biophysical dynarrics of coastal and shelf waters
Benthic Ecology of coastal waters
Integrated modelling for environmental management

In addition SRAVE funds 14 PhD students who work on topics related to these
projects and are co supervised by CSIRO and State Government agency scientists.
SRFME also funds a range of Collaborative Projects which facilitate University and
State Government Agency involvement in SRFME's strategic research activities. This
presentation will outline the capability develop by SRAVE and the range of activities
being funded and undertaken by SRFME in south-western Australia.

Dr John Keesing
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10.10 am - 10.40 am

SRFME CORE PROJECT — BIOPHYSICAL OCEANOGRAPHY OFF
WESTERN AUSTRALIA

Seasonal patterns in the physical and biological oceanography

across the Two Rocks transect

The seasonal cycle of plankton production and consumption has not been studied
previously off the coast of Western Australia. In his global synthesis, Longhurst (1995)
hypothesized that the continental shelf off southwestern WA would exhibit a typical
tenmperate shelf pattemn: a spring and fall bloom, with low phytoplankton levels and
productivity in winter and summer.

The Biophysical Project has now completed its three-year field program. Preliminary
results from the Two Rocks transect north of Perth indicate a subtropical plankton
cycle, modified by the Leeuwin Current. Summer is characterised by strong
stratification and nutrient depletion in the upper mixed layer, leading to low primary
productivity and chlorophyll. However, deep light penetration fosters development of a
deep chlorophyll maximum (~100 m depth). Intensification of the Leeuwin Current in
fall breaks down this stratification leading to a shoaling of the chlorophyll layer and
increased productivity. Cooling and winter storms maintain low stratification through
winter and spring, leading to a build up of chlorophyll in the upper mixed layer.
Chlorophyll concentrations are higher and more variable inshore.

Zooplankton concentrations are also higher and more variable inshore. Approximately
a third of primary production is consumed by the microzooplankton inshore and about
half offshore. The role of zooplankton grazing in regulating the seasonal cycle of
phytoplankton abundance needs to be further examined, along with the influence of
mesozooplankton predation on microzooplankton dynamics. Future work will focus
increasingly on the grazing and production dynarrics of the zooplankton and in
collaborative development of models that link the physical environment with the
dynamics of nutrients, phytoplankton and zooplankton.

Dr Tony Koslow

10.40 am —11.10am  MORNING TEA (on the Mezzanine Floor - 30 minutes )
SRFME CORE PROJECT — COASTAL ECOSYSTEMS &
BIODIVERSITY

11.10 am — 11.40 am

The SRFME Coastal Benthic Ecology Program

In the last 12 months the coastal ecology program of SRFVE has finalised the
appointment of all staff and has completed 18 months of sarmpling at locations from
Geraldton to Cape Naturaliste. This interdisciplinary program will describe and
quantify spatial and temporal patterns in marine communities and determine the key
processes, bath physical and ecological, that determine the nature of these patterns.
The overarching goal of the work is to provide input to the development of conceptual
and ultimately numerical models of WA's coastal ecosystem. In the past year there
have been promising developments in our efforts to link ecological and remotely
sensed data with environmental modelling. These developments have the potential to
provide more accurate estimates of the abundance of benthic habitats and are likely
to have applications in habitat mapping. We have also documented seasonal
variability in coastal reef environments at both physical and ecological levels, and
shoan how this varies among different regions of the coast. Studies of the
interactions of physical factors with ecological processes have been boosted by
callaborations with ECU and the Geraldton Port authority to examine the effects of
light attenuation and turbidity on seagrass communities. Experimental studies indicate
rapid and measurable responses of seagrass that are consistent with reductions in
seagrass density still visible in the port region. Both sets of results will provide a
valuable basis for future modelling work. Experimental studies of the effects of
elevated nutrients on reef ecosystems will commence later this year in collaboration
with UWA.  Ecological interactions are being pursued through a variety of
manipulative approaches that aim to quantify the flow of energy through coastal
ecosystems, both passively and through active consunption. Results to date are
corfirming the importance of offshore reefs in the overall trophic relations of
nearshore habitats, as well as the potential for grazing and predatory fish, as well as
hurmans, to influence these ecosysterrs.

Dr Russ Babcock
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11.40am —12.10 pm

SRFME CORE PROJECT — INTEGRATED MODELLING FOR WA
MARINE ENVIRONMENTAL MANAGEMENT

Models: global to gap

The SRAVE modelling team is now within one person of full strength with 7 people
presently based in Horeat. The focus of the modelling is on inshore ecological health
and cross-shore connection. We are running a hierarchy of models and analyses:
hydrodynamics, sediments, biogeochemistry and habitat. At the global level, we link
into CSIRO® OFAM model, that has 10 km resolution along the WA coast. Our
biogeochemical nmodels describe both the offshore and inshore dynamics. And, for
habitat, the models look at biophysical forcing, and adapt the "gap'approach to
succession that has been used in forestry. A key component of the model and
associated software development is delivery of the data and data-access to state
managers.

Dr Peter Craig

12.10 pm — 12.30 pm

DIVE (Data Interrogation and Visualisation Environment)

Data Interrogation and Visualisation Environment (DIVE) is a graphical tool to
interactively explore and visualise time-varying 3-dimensional gridded data (e.g.
model outputs) and observational data. The data accumulated within SRFVE are
large and diverse. The compiled datasets include, but not limited to, model outputs,
underway time-series data, temperature/salinity profiles (e.g. CID casts), and
mooring data. DIVE supports the display of such data as maps, vertical profiles and
time-series. Data displayed on a map can be represented as colour maps, contours or
as vector arrons.

DIVE gives the user the ability to inter-compare data in space and time by allowing
data from multiple disparate data sources to be overlaid. It can be fully integrated into
the SRAVE Data Repository providing the user with an easy mechanism to navigate
and explore model outputs and observational data stored in the repository.

Irshad Nainar

12.30 pm —12.50 pm

12.50 pm — 1.50 pm

Remote sensing in SRFME

Remote sensing technology provides us with the ability to monitor the oceans over
different spatial and termporal scales. Wide field-of-view sensors such as SeaWFS
and MODIS provide daily images of al of WA High resolution sensors, such as
Hyperion, afford us a more detailed view of specific sites on a regular basis. Aircraft-
bome sensors can be flown to provide very high resolution images of sites of interest
on an as-heeds basis. This talk will present results of analysis of hyperspectral aircraft
data collected over Jurien. The data have been used to map substrate cover.

LUNCH (on the Mezzanine Floor - 1 hour)

Dr Peter Fearns

1.50 pm — 2.10 pm

Physical environment in the SRFME region - the role of mesoscale

eddies

Mesoscale eddies, including long-lived deformetion-scale meanders and eddies, are
ubiguitous in the Leeuwin Current system, especially during austral winter when the
Leeuwin Current is stronger and becomes highly unstable. In this talk, mesoscale
eddies are hypothesized to be the main cause of the enhanced surface chlorophyll
biomass during the winter season in the open ocean immediately offshore of the
Westem Australian coast. The likely physical processes involved are convective
mixing, upwelling during eddy formation, and onshore-offshore exchange.

Dr Ming Feng

2.10 pm — 2.30 pm

A Mixed-Layer Nutrient Climatology of the Leeuwin Current and
WA Shelf Waters

We present a seasona climatology of the nutrient environment for weters off
southwestern  Australia with the intention of identifying spatial and seasonal
characteristics of the nutrient environment. The seasonal climatologies were

Dr Martin Lourey
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generated from historical hydrographic data contained within the CSIRO Atlas of
Regional Seas. Overall, this approach successfully represented broad scale
oceanographic features already identified in the region. The data presented here
suggests the surface waters of the southwestern Australian shelf, the Leeuin
Current and offshore are all lowin nitrogen with nitrate concentrations of less than 0.5
mM year round. Low nitrate year round combined with an extremely low N to P ratio
suggest that primary productivity in all the waters studied here is nitrogen limited. The
shelf waters contain some dissolved phosphate, although still at relatively low levels
(up to 0.25 mM) but diatom production may be limited by low levels of silicate which
are less than 2 mM year round. The Leeuwin Current is largely devoid of phosphate
but contains reasonably high levels of silicate (up to 4 mM) and may be a silicate
source to surrounding waters. A cross-shelf gradient in chlorophyll a biomass
suggests that terrestrial nutrient sources meke an important contribution to primary
productivity. Offshore, a seasonal (wintertime) increase in chlorophyll a biomass
coincides with a deepening of the mixed layer. This deepening mixes nutrients into
the euphotic zone and most likely supports this seasonal chlorophyll a evolution.

2.30 pm — 2.50 pm

The phytoplankton community: seasonal and spatial dynamics

along the Two Rocks Transect

Hanson, C.1, Pesant, S.2, Clementson, L., Begum, A3, Koslow, T.1 and Waite, A2

1CSIRO Marine Research, 2University of Western Australia, and 3Department of
Environment

The base of the pelagic food web, phytoplankton dynamics strongly influence
ecosystem structure in the marine environment.  Investigations of phytoplankton
biomass, community composition and productivity form a key component of the
SRFME Biophysical Oceanography program  Held studies were conducted over 3
years (2002 — 2004) across the continental shelf off Two Rocks, north of Perth.
Monthly to quarterly sampling enconpassed a range of oceanographic conditions
within inshore, shelf-break and offshore regions.  Phytoplankton community
composition was determined from samples collected at the surface and at the depth
of maximum chlorophyll fluorescence, and was quantified using two methods: 1)
Traditional cell counts, using light microscopy, were done on samples preserved in
acidic-Lugol's solution. Dominant genera were identified and counted within eight
mejor taxonomic groups. 2) Detailed pigment analyses, using High Performance
Liquid Chromatography (HPLC), were performed on phytoplankton collected on glass-
fibre filters. Chenotaxonomy (CHEMTAX) software was used to identify the
proportion of nine taxonomic groups based on the ratios of pigment markers.

The microscopy and chermotaxonony results each illustrated important, but somewhat
different, features of phytoplankton community composition. High proportions of
dinoflagellates, especially in offshore waters during summer, were identified in the cell
counts. However, the pigment results showed that this group was almost exclusively
heterotrophic, and therefore most closely affiliated with the microzooplankton
community. One primary advantage of the HPLC data was the quantification of the
full picoplanktonic (0.2 — 2 mm) and nanoplanktonic (2 — 20 nm) size fractions, as
compared to the lower size limit of 5 nm for light microscopy. Haptophytes were
common across the transect and throughout the seasons, while offshore waters were
distinguished by their high prochlorophyte and cyanobacteria populations during the
summer months. A mixed assenblage of small flagellates (including cryptophytes,
prasinophytes and chlorophytes) was most prevalent on the shelf, with periodic
diatom blooms dominating the cell counts within inshore weters. In the generally low
nutrient waters off Perth, the small size fraction (< 5 mm) increased in dominance of
both biomass (as mg chl a m?2) and primary production (as mg C m2 d2) frominshore
to offshore regions.

Dr Christine
Hanson
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2.50 pm — 3.10 pm

Estimation of zooplankton secondary production on the Two

Rocks transect

Understanding plankton production cycles in the oceans helps us predict how
ecosystems respond to climatic and environmental perturbations and contributes to
understanding the interconnectedness of biological processes at different trophic
levels. Secondary productivity is a critical part of this understanding, which enables
us to assess the health and productivity of the ecosystemas a whole

There are routine methods for estimating 1° production but no commonly accepted
and routine method for measuring 2° production. Directly following the growth of
zooplankton cohorts in nature is generally not feasible. Measuring copepod egg
production is now standard but is tedious and time consuming. Global models of
growth based on tenperature and body weight assume that food is non-limiting and
so provide only order of magnitude approximations at best. New approaches based
on enzyme activity are attractive (rapid, precise and closely linked to metabolic
processes) but such techniques still awit field testing and calibration.

We used a combination of these methods to estimate secondary production across
the Two Rocks transect. Secondary production was low in comparison with
productive marine environments, but comparable to estimates off Australia’s North
West Cape. A relatively small proportion of primary production was used by
copepods. Our results were most similar to those predicted by the Hirst-Larmpitt
(1998) model. In future, we will estimate zooplankton grazing and production as part
of SRAVE hiogeochemical model, which will incorporate redlistic estimates of prey
availability along with termperature- and size-based estimates of physiological
processes.

Joanna Strzelecki

3.10 pm — 3.30 pm

Biogeochemical modelling

The main aim of this session is to denonstrate how numerical models are being
used in this project as a toadl to help in understanding the biogeochemistry on the
WA shelf. As an example, a simplified model that focuses on vertical processes will
be presented, and its performance assessed in relation to observations at one of the
SRFVE study sites.

Dr Jim Greenwood

3.30 pm — 3.40 pm

Closing comments by Dr Tony Haymet (Chief, CSIRO Marine)

3.45pm—- 430pm AFTERNOON DRINKS ON THE MEZZANINE FLOOR

()

CSIRO
MARINE RESEARCH
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